The recurrence of financial crises in recent years has sparked renewed interest in the controversy over the implications of financial openness for the stability of the financial system. This article examines the relationship between capital account liberalization and financial stability in 31 sub-Saharan African countries for the period 1996-2015. Firstly, the study uses the Exchange Market Pressure Index (EMP) as the indicator of the degree of financial risk. Then, to determine the timing and the nature of the effect of capital account liberalization on financial stability, a finite distributed lag model is used. The estimation of long-term structural coefficients is obtained by the Fully Modified Ordinary Least Squares (FMOLS) method in panel data. The results show that liberalization of the capital account negatively affects financial stability after two years in sub-Saharan African countries. These results suggest that sub-Saharan African countries should standardize their strategies for liberalizing capital accounts and engage reforms to promote long-term capital flows that are more stable and improve the macroeconomic and institutional environment.
Introduction
The international financial crisis of 2008 has revived the debate about the virtues of international capital liberalization (Eichengreen & Rose, 2014) , so that one wonders whether the opening of the capital account is not more a source of financial instability.
The theoretical literature on the link between capital account liberalization and financial stability is traditionally based on the idea that capital mobility lead to the development of the financial system (Caupin, 2014) . This has two main raisons. First, access to foreign capital can increase the availability of funds to borrowers and then increase investment opportunities more than saving. Second, financial openness can reduce the problem of adverse selection and moral hazard by improving the financial infrastructure.
However, experiences in many developing countries reveal that these benefits are not systematic. The recent stream of financial crises and contagion after financial liberalization might some to suggest that the likelihood financial volatility and crises increase as a result of capital mobility (Daniel & Jones, 2007; Kaminsky & Reinhart, 1999) . The positive or negative effects depend on the reliability of the institutional framework, the functioning of international financial markets (McKinnon & Pill, 1997) and the level of penetration of foreign banks (Ho, 2016) and the exchange rate regime (Agenor, 2015) .
In an empirical study, Reinhart and Reinhart (2008) include some Sub-Saharan African countries in the large sample of countries for examining the impact of capital inflow bonanzas on equity prices. They confirm the linkage between capital inflow bonanzas and financial crises. But, this study is not over all devoted to Sub-Saharan African countries.
To our knowledge, the issue of capital account liberalization effects on financial stability is still relatively unexplored empirically in Sub-Saharan Africa. However, this issue has a great interest for this region. Many countries are engaged in the process of financial openness, with different approaches and speeds (Murinde, 2009) to promote economic development. Moreover, they benefit from substantial growth in private capital flows since 2000 (Stiglitz & Rashid, 2013) and the important presence of foreign bank, which can increase contagion risk.
financial stability in sub-Saharan Africa. In particular, it highlights the lag time and the nature of the effect of capital account liberalization using an econometric application based on a finite distributed lag model with panel data. The rest of the work is organized as follows: Section 2 presents a brief literature review. Section 3 declines the methodology. Section 4 is devoted to analyzing the results. Finally, section 5 concludes.
Literature Review
The issue of capital account liberalization effects on financial stability has been the subject of a rich theoretical and empirical literature.
According the theoretical neoclassical model, capital shift from developed countries with resources abundance to developing countries with the return to capital is high. The capital flow into the developing countries relax the financial constrains, reduce the cost of capital and expand financing alternatives for both firms and households (Schmukler et al., 2003) . Obstfeld (1995) and Kaminsky (2005) believe that capital mobility fosters stronger and more stable financial systems by improvement of capital access. But other literature believes that for many reasons such as countries characteristics, capital account liberalization leads financial instability (Daniel & Jones, 2007) .
Empirically, many studies highlight the positive or negative influence of financial liberalization on the stability of the financial system. In this respect, Demirgüç-Kunt and Detragiache (1998) suggest, based on a multivariate logit model and data covering the period 1980-1994 from developed and developing countries, that financial liberalization increases the likelihood of a banking crisis in Europe in presence of an unreliable institutional framework. But for Stiglitz (2000) , the negative effect of the liberalization of the capital market on financial stability is systematic. This association is linked to the procyclical nature of international capital flows and exposure to external shocks. As a result, full financial liberalization is not desirable because diversification and contagion go together (Stiglitz, 2010) .
For their part, Gourinchas and Obstfeld (2012) examine the financial crisis in the 20th century using a panel of developed and emerging countries for the period 1973-2010. According to these authors the accumulation of internal and external leverage in a content of explicit or implicit government guarantees to a liberalized financial sector is an important factor that triggers a crisis.
In a recent study, Li and Su (2016) analyze the effect of capital account openness on financial stability using microeconomic data covering 2330 banks from 75 countries between 1995 and 2013. The study concludes that liberalization of the capital account increases the risk of a banking crisis partly because of the strengthening of the market power and the concentrated sources of income of the national banks, which lead to imprudent behavior.
Many other studies investigate the link between capital account liberalization and financial stability focusing on composition of the capital flow, since short-term flows are considered more volatile than long-term ones (Bussière et al., 2016; Benmelech & Dvir, 2013; Frankel & Wei, 2004; Paliari & Hannan, 2017; Milesi-Ferretti & Tille, 2011) . In particular, these studies suggest that foreign direct investment (FDI) inflows are least volatile than portfolio debt investment which are driven by speculative considerations, and other investment flows. In this line, using a large panel for developed, emerging and developing economies during 1970 -2003 , Mauro (2007 suggests that FDI are remarkably stable comparatively to portfolio equity. The study of Sula and Willett (2009) confirms this result for 35 emerging economies during 1990-2003, notably as far as concern the reversibility of portfolio flows.
However, these are also studies that conclude that FDI is as volatile as other types of flows, and show no significant difference between short and long term flows. According to Göksu et al. (2015) , the negative impact of FDI can be explained in developing economies by the high rates of unskilled workforce. Moreover, FDI can be assimilate to portfolio debt flows that can fluctuate in short-term, if the firms pass through a particular country for reducing their tax liabilities (Blanchard & Acalin, 2016) . Razin et al. (1999) in their study, show that FDI may have positive and negative impact. the negative effect of capital account openness on financial stability is felt only in the short term. Furceri et al. (2011) , focusing on the dynamics of the domestic credit response to shocks in capital flows from developed and developing countries between 1970 and 2007, show that the capital flow shock increases the credit-to-GDP ratio over first two years, then this ratio declines in the long run. According to this result, there would be a transition period after which liberalization increases the probability of crisis. According to the authors, the extent and nature of the transitional effect depend on the exchange rate regime.
Finally, Shen and Yang (2015) study the lag time and the nature of the effect of capital account liberalization on financial stability in China between 1983 and 2013 from a finite distributed lag model. The results show that liberalization leads to instability in the financial system in the first year after liberalization, but in the long run the effect on financial stability becomes positive.
In all, the literature review shows that neither the theoretical works nor the empirical evidences have reached definite conclusions. The effect of financial openness on financial stability depends on the specific characteristics of each country, such as the institutional framework, the banking system and the structure of capital flows. Our study contributes empirically to this literature by analyzing the specific case of Sub-Saharan Africa economies. This study fills the gap in work on this very heterogeneous region. We explore whether capital account liberalization affects positively or negatively the financial stability and how long this effect lasts. For this purpose, we use a finite distributed lag model with panel data.
Methodology and Data

Model Specification
Like Shen and Yang (2015), we use a finite staggered delay model to test the effect of capital account liberalization on financial stability. Thus, we specify the following empirical equation:
Where:
-EMP it : The country-dependent variable (i) in period (t); Two hypotheses are made on the individual specific effect:
• The model has a random effect if ζ i is uncorrelated to the vectors of the explanatory variables;
• The model has a fixed effect if ζ i is correlated to the vectors of the explanatory variables.
The dependent variable EMP it is regressed on the current and delayed values of the variable LB it and the constant term.
Data
To study the effect of capital account liberalization on financial stability in sub-Saharan Africa, panel data from 31 countries are used for the period 1996-2015. The length and number of countries depends on the availability of data. Variables and data sources are shown in Table 1 in the Appendix. The standard deviations and weights for each country are shown in Table 2 . The extreme (highest and lowest) values of the different times are shown in bold in Table 2 in the appendix.
In this study, the degree of financial risk is measured by the foreign exchange market pressure index (EMP) of Eichengreen et al. (1996) , defined by the following equation:
Where: The use of unweighted averages can be a simplistic approach. Given the volatility of foreign exchange reserves, exchange rates and interest rate differentials are quite different. Consequently, the various indices should be placed at the same level to prevent one of them dominating the others. The equality of the conditional variances of the three components of equation (2) is ensured by weighting according to the following equation:
with, 2 , 2 and 2 the standard deviations of the real exchange rate, the real interest rate and the foreign exchange reserves respectively.
Empirical Results
The analysis of the stationarity of variables is carried out using three first-generation tests (Levin and Lin, 2002; Maddala and Wu, 1999; Im, Pesaran and Shin, 2003) and a second generation test (Pesaran, 2007) on panel data. Table 1 shows the various tests. Note. Automatic lag length selection based on AIC with a max lag of 2. Table 2 shows that in each case the test statistic rejects the null non-cointegration hypothesis. Six out of seven Pedroni tests accept the alternative hypothesis of a cointegrating relationship of the variables at the level of significance of 1%. Therefore, the EMP and LB variables share a long-term relationship over the study period. In addition, the cointegration test of Westerlund (2007) is performed due to its good properties for small samples and its potency over traditional residue-based cointegration tests. The results are reported in the following table.
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International Journal of Economics and Finance Vol. 10, No. 3; The asymptotic p-value in Table 3 indicates that the Westerlund cointegration test confirms the results of the Pedroni and Kao tests at the 1% threshold. Table 4 below gives the results of the causality test of Dumitrescu and Hurlin (2012) which takes into account the heterogeneity between individuals. Table 4 . Causality dumitrescu-hurlin test
The results in Table 4 indicate that LB causes EMP and the meaning of this causality is unidirectional. Interdependence between individuals is studied through the CD-test of Pesaran (2004) and Table 5 below provides the results of the test. Table 5 indicates that the statistic of the test CD rejects the null hypothesis of lack of interindividual dependence at least at 1%. This means that the 31 countries of our panel are interdependent.
Based on the conclusions of the various previous tests, the estimation of the long-term coefficients is obtained by the Fully Modified Ordinary Least Squares (FMOLS) method. Unlike the biased OLS estimator, FMOLS has the advantage of addressing the problem of nonstationary regressors and the problem of simultaneity bias. According to Phillips and Hansen (1990) , a semi-parametric correction can be made to the OLS estimator which eliminates the second order bias caused by the regressors being endogenous. Table 6 below presents the results of the FMOLS regression. The model results in Table 6 show that liberalization of the capital account threatens financial stability in sub-Saharan Africa after a two-year period. Indeed, the coefficients indicate that the multiplier effect of the degree of liberalization of the capital account is negative during the first two years. This means that opening the capital account exerts no pressure on the foreign exchange market but contributes to short-term financial stability. This result can be explained by the gradualist liberalization approach adopted by several African countries and However, the long-term positive coefficient reflects the existence of financial pressures exerted on the foreign exchange market. This result shows that, in the long term, the liberalization of the capital account increases the risks for the financial market and results in the instability of the financial system.
Conclusion
Based on the estimation of a finite distributed lag model based on panel data, this study shows that capital account liberalization improves the financial stability of Sub-Saharan African countries during the first two years before increasing the risks of financial crisis. Indeed, it is necessary to wait until the third year so that the increase of the capital flows increases the pressure on the foreign exchange market, with the possibility of financial crisis.
Implications of the Study
It is therefore suggested that sub-Saharan African countries should standardize their strategies for liberalizing capital accounts. This strategy must be accompanied by reforms to promote long-term capital flows that are more stable and appropriate to a country's medium-term prospects. These reforms should also aim at improving the macroeconomic and institutional environment
Research Limitations
The main limitation of this study is that it does not explicitly consider specific country characteristics. The future research could be deepened in particular by taking into account the type of exchange rate regimes in force in each country, in order to better understand how they affect the link between capital account liberalization and financial stability. 
